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differentiation of the cytoplasm, or of structures formed in the
cytoplasm. The relevant difference between a neurone and a
muscle cell is a difference of cytoplasmic organization, not of
nuclear, or at any rate of gene, organization.

Theoretically, then, a cell deprived of its nucleus might be
capable of life, but incapable of its specific morphogenetic dif-
ferentiations. Some evidence relevant to this is available. A
well-known experiment of Spemann demonstrated that in the newt
embryonic cytoplasm without a nucleus cannot carry out the
process of division into sub-agents which is the beginning of
embryonic development. He ligatured a recently fertilized egg
so as to separate it into two portions, one containing the nucleus
and the other without it. The two portions remained however
connected by a narrow bridge of cytoplasm. The portion con-
taining the nucleus divided into smaller cells in the usual way,
while the other remained unchanged. When the nucleated portion
had divided into sixteen cells, one of the nuclei slipped through
the connecting bridge into the other portion, which then began to
develop, cleaving into smaller cells in the usual way. The two
portions were now separated completely by rupture of the connect-
ing bridge, and from each portion a perfect embryo was developed.
These were reared till they were 140 days old.

Amoeba has been much used for experiments on the behaviour
of cell fragments lacking a nucleus, since it is easily cut in half
without interference with the normal functions by the operation
itself. The portion containing the nucleus shows no significant
alteration in behaviour or in its capacity for living and repro-
ducing. The part without the nucleus lives for a considerable
time, sometimes (Stole, 1910) for more than thirty days. Most
experimenters, however, have found a week or a fortnight to be
about its limit of life. For a few days after the operation the
behaviour of the enucleate amoeba does not differ essentially from
that of intact organisms. If at first it lacks a contractile vacuole,
owing to this having been removed with the portion containing
the nucleus, it forms a new one which pulsates normally. Earlier
experimenters stated that although enucleate amoebae can produce
pseudopodia, locomotion is impossible for them since they are
unable to secrete the sticky substance which attaches the advancing
pseudopodia to the substratum. Although this is sometimes the
case, it is however by no means always so, as later workers have
found. Enucleate amoebae often creep about for a week or more